The trust crisis among stakeholders is very serious in construction projects, and this has affected the smooth implementation and benefit of projects. The existing literature has identified many types of trust. An important framework to understand the variety of trust is provided by Hartman, who distinguishes three types of trust: Competence-based trust, integrity-based trust and intuitive-based trust. In this paper, while considering China's national conditions and cultural differences, by adopting questionnaire survey, vis-à-vis interview, structural equation modeling and a case study in China, we readjusted integrity-based trust into Guanxi-based trust. We also conducted exploratory and confirmatory factor analyses by using SPSS 17.0 and AMOS 17.0. The result suggest that both scale and model had good reliability and validity, consolidating the theoretical foundation and providing a new perspective for further research on the interaction mechanism between trust and control among stakeholders of construction projects.
INTRODUCTION
Investment is one of the three forces driving the national economy. Construction projects are an important component of investment. Nevertheless, inter-organizational relationships in construction projects are often perceived as both adversarial and inefficient. In many countries, the trust crisis is serious in construction projects because of some inherent characteristics of the construction industry, such as the incompleteness of contract and the reparability of contract's signature and performance. The suspicion, alertness and opposition among stakeholders especially between owners and contractors made the cost, schedule and quality of projects unable to meet the designed requirements and even led to claims, arbitrations and litigations. All of these have seriously affected the economic and social benefits of projects. Therefore, *Corresponding author. E-mail: yangling777@gmail.com. the trust issue in construction projects is paid more and more attention to in the construction industry and the academia.
In fact, a considerable literature has emerged on trust in construction projects. Hannah (1991) attributes trust as a contributing factor to participant's satisfaction in his study of US construction projects. CII (1993) concludes that trust-related procedures can provide maximum cost savings in construction projects. Wong et al. (2008) affirm the correlation of trust to performance and integrity. Smyth (2003) suggests that the presence of trust is crucial to overcoming the adversarial outlook of construction industry.
Previous studies of trust in construction projects have focused on western culture (Pinto et al., 2009; Ding et al., 2007; Cheung et al., 2010; Zaghloul et al., 2003) . Chinese culture belongs to eastern culture dominated by Confucianism. It remains to be verified whether the conclusions with western sampled enterprises are suitable for China. Consequently, the research on the trust between owners and contractors of construction projects needs both modification and improvement for the Chinese cultural background and empirical evidence using Chinese construction enterprises as samples. This paper intends to analyze the dimensions of trust between owners and contractors of construction projects in China. On the basis of the existing research achievements, considering China's national conditions and cultural differences, we constructed a three-dimension model and tested the scale and model by questionnaire survey.
LITERATURE REVIEW
The research on trust began from sociology and later extended to the field of management, economics and other related fields. It mainly associates with organizations from the management point of view. The trust between owners and contractors of construction projects essentially belongs to inter-organizational trust. Therefore, the dimensional research takes from the achievements of inter-organizational trust to a certain extent. In fact, the classifications of inter-organizational trust are varied and the typical ones are shown in Table  1 . In the field of construction projects, previous studies on the dimension of trust are mostly the validation of the existing models. Pinto et al. (2009) Cheung et al. (2010) believe that previous studies have mostly focused on interpersonal trust, and then propose a three-dimension model of interorganizational trust, which is system-based trust, knowledge-based trust and relationship-based trust. Zaghloul et al. (2003) develop a trust model to fit in the nature of risk allocation in the construction industry.
Most existing research literature on the dimension of trust of construction projects applies the model established under western culture and enterprises. However, strong Confucian culture penetrates into every corner of the society in China, a country with a very long history. We argue that western trust model does not fit China's situation. Hence, with the reliance on the classification of the trust proposed by Hartman and the structure of Chinese trust proposed by Li and Liang (2002) , this paper defines the dimensions of the trust in Chinese construction projects as competence-based, Guanxi-based and intuitive-based trust on the basis of the vis-à-vis interview.
Competence-based trust
Competence-based trust means that one party can Yang et al. 2153 receive the trust from the other party because they have particular and skilled ability in some ways. For example, owners focus on the qualifications of companies, the ability of project managers and the level of technical staffs in the process of selecting contractors, at this point the competence-based trust from owners becomes the basis of bilateral cooperation.
Guanxi-based trust
Guanxi-based trust forms mainly because of the emotional bond between partners of construction projects. Both partners make emotional investment and express sincere concerns. They believe that this kind of relationship is reciprocal to each other. Many studies relating to culture and society (Fei, 1998; Liang, 2005; Peng, 1999; Liang, 2002) show that Chinese society is based on Guanxi. Referring to kinship, family ties and other social associations such as classmates, colleagues, countrymen and so on, Guanxi is an important part of Chinese social relations and is also an important clue to help us understand Chinese social behavior. In fact, the trust degree depends largely on the quality of the relationship in China.
Intuitive-based trust
Intuitive-based trust answers the complex problem "does it feel right?" The stability of this type of trust was worse than the other two types. Unlike western thinking that pays attention to the evidence, reason and speculation, Chinese thinking focuses on experience, with intuition people dimly and directly grasps the essence and discipline of objects. The four diagnostic methods, inspection, sniff, inquiry and palpation invented by the famous doctor Bianque during the spring and autumn period of the Chinese history, is a typical example of judging by intuition and experience. As this kind of thinking mechanism maintains direct contact with people's daily life, there are many elements of intuition in inter-enterprise trust in China. Therefore, the trust can be divided into three categories, competence-based, Guanxi-based and intuitive-based trust. On this basis, the paper would explore the scale of trust of construction projects and make exploratory and confirmatory factor analyses by using SPSS and AMOS software, after conducting a questionnaire survey among middle and senior managers of engineering enterprises in mainland China.
METHODOLOGY

Definitions of variables
The paper designed a three-dimension questionnaire of trust of construction projects based on the existing scales. The 2154 Afr. J. Bus. Manage. 
Researcher
Classification Description Zucker (1986) Process-based trust It is tied to past or expected exchange.
Characteristic-based trust
It is tied to person and is based on social characteristics.
Institutional-based trust
It is tied to formal societal structures and based on individual or firm-specific attributes or on intermediary mechanism.
Sako ( There is a certain degree of vulnerability.
Strong trust
The opportunism is limited. Lewicki and Bunker (1996) Deterrence-based trust It is grounded not only in the fear of punishment for violating the trust but also in the rewards to be derived from preserving it. Knowledge-based trust It is grounded in the other's predictability -knowing the other sufficiently well so that the others behavior is anticipatable.
Identification-based trust
It is based on identification with other's desires and intentions.
McAllister (1995) Affect-based trust The trust relies on the full understanding of others and the overall mastery of the evidence.
Cognition-based trust
The trust established on the emotional bond between people shows the concern for the welfare of others.
Nooteboom et al. (1997)
Non-self-interested trust The trust is from ethics, friendship and sympathy. Motive-based trust One party cooperates with the other party for some self-motivation.
Hartman (2002) Integrity-based trust One party concerns the other party's benefits. Competence-based trust One party believes the other party's ability to implement the work. Intuitive-based trust
The trust was a feeling for the other party's action. Process-based trust It stresses the need to be responsive to the needs of the trustor on the basis of successful cooperation in the past and a desire to continue the relationship. Institutional-based trust It stresses the need to be responsive to the needs of the trustor on the basis of an abstract duty to act professionally. Characteristic -based trust It stresses the need to be responsive to the needs of the trustor who appeals to a common background and a set of shared values or principles.
Values-based trust
It entails a positive attitude towards the trustee in a situation in which the trustor has no evidence that the trustee will be trustworthy.
Source. Based on the related literature. (2002) questionnaire adopted the Likert five-point scale and all of the variables had multiple items that were adapted from the previous literature (Hartman, 2002) , which ensured the content validity of the scale. The definitions of variables and the sources and number of items were specified in Table 2 . To begin with, we invited 30 graduate students majoring in engineering project management to conduct a pre-test, and then according to their feedback we revised the questionnaire by clarifying the ambiguous questions.
Sample
The paper applied exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) and conducted two sample surveys. The samples for EFA were from a large engineering enterprise (China Railway Group Limited). We sent questionnaires to the middle and senior managers of construction projects by e-mail. A total of 180 questionnaires were handed out, of which 125 were completed for a 69.4% response rate (53 were from owners and 72 from contractors). The average respondents reported 6.1 years of project experience. The samples for CFA were from 36 engineering enterprises in Beijing, Shanghai, Guangdong and Hubei provinces or municipalities. We sent questionnaires also by email to the middle and senior managers of construction projects. A total of 480 questionnaires were handed out, of which 424 were completed for an 88.3% response rate (209 were from owners and 216 were from contractors). The basic characteristics of the samples for CFA were specified in Table 5 .
RESULTS AND DISCUSSION
Exploratory factor analysis
In order to inspect the quality of questionnaires, the paper conducted EFA by SPSS17.0. Before beginning EFA, we firstly did Kaiser-Meyer-Olkin (KMO) and Bartlett tests to judge whether the original data were suitable for EFA. The values of KMO and Bartlett were 0.839 and 436.992, and the p-value < 0.001, which proved that the collected data were suitable for EFA. Next, we executed EFA by principal component analysis (PCA) with Oblimin rotation and selected appropriate items using the following three criteria: (1) One of the factors loading of each item should be larger than 0.5; (2) each item's cross loading < 0.5; (3) all of the items of a variable should attribute to the same factor. The result of EFA was shown in Table 3 . As evident from Table 3 , EFA had extracted three common factors whose feature value > 1, the cumulative contribution rate was 71.701%. The structure of factors was clear, the factor loading on the relevant variable of all items were greater than 0.60 and each item's cross loading < 0.5, which proved that the scale had good convergent and discriminate validity. Reliability indicates whether or not the questionnaire can steadily measure the variables. The reliability of statistics in this paper was applied by Cronbach's alpha (α). α > 0.60 indicated that the survey data were reliable and then we could go on with further analysis (Nunnally, 1978) . The result of reliability of statistics was shown in Table 4 . We found that the scale had good reliability because all factors' α > 0.60.
Confirmatory factor analysis
The paper constructed a first-order oblique model and estimated parameters by maximum likelihood with Amos 17.0, thereby verified the reliability and validity of the scale and model. The parameter estimation of the model was shown in Figure 1 .
As can be seen from Figure 1 , the correlation coefficients among competence-based trust, Guanxibased trust and intuitive-based trust were 0.59, 0.75, and 0.76 respectively (p < 0.50), suggesting that there may be another higher order common factor. We constructed a second-order model accordingly. The parameter estimation and goodness-of-fit analysis of the model were shown in Figure 2 , Tables 6, 7 and 8.
From Figure 2 , we could find that the path coefficient between trust and Guanxi-based trust was 0.77, which was the same as that between trust and competencebased trust. This conclusion was related to the cultural background of the Chinese engineering enterprises. The cooperation among Chinese enterprises would be obviously affected by popularity, geographical, kinship and other relations. The enterprises linked by "Guanxi" were more likely to trust each other. It also echoed the conclusion reached by Yang (1999) that Guanxi operation is the main method to develop trust.
From Tables 6 to 8 , we could draw the following conclusions for the second-order CFA model about the trust of construction projects:
1. The basic goodness-of-fit indexes all met the standard, which proved that the basic goodness-of-fit of the model was good. In other words, the model did not violate identification rules. 2. As for the internal quality test of the model, the reliability coefficients of all except one item were larger than 0.50, indicating that the scale had good reliability. Not crossing two factors, every item fell on the excepted factor and had factor loading > 0.50, showing that the scale had good validity. The internal quality of the model was ideal on the whole. 3. From the results of the overall goodness-of-fit test we could find out that of all the values of absolute, incremental and parsimony fitted indexes, all except NFI and RFI reached the acceptable levels. The Chi-square was 35.339 (p = 0.271 > 0.05) as the degree of freedom being 31, suggesting that the theoretical model proposed 
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Each item had two different designations for owners and contractors. in this paper fitted with the data very well. As a whole, the goodness-of-fit of the second-order model was quite good.
Conclusion
This paper analyzed the dimensions of trust between owners and contractors of construction projects in China.
The results of the study provided strong support for the multidimensionality of trust. The existence of competence-based trust and intuitive-based trust is consistent with the previous studies such as Hartman (2002) and Pinto et al. (2009) . Meanwhile, considering specific cultural background in China, we have readjusted integrity-based trust into Guanxi-based trust. Ultimately, The largest one is 1.751 Fit M.I < 5.00 N/A Fit the three dimensions of competence-based trust, Guanxibased trust and intuitive-based trust were empirically supported. Follow-up study will continue to improve this preliminary conclusion and gradually explore the interaction and mechanism between trust and formal control strategies.
MANAGERIAL IMPLICATIONS
The findings and conclusions of this study have wide implications for engineering project management. They are:
1. Engineering enterprises should cherish their reputation in the market: Reputation is both a psychological incentive mechanism and an economic penalty mechanism that help us identify the past history of social interaction and build trust for future cooperation. If one party conducts opportunistic behavior for short-term interests, he will incur his partners' retaliation and lose his partners' trust. Ultimately, his reputation will be damaged in the industry, which will cast a shadow over his future development. All of these are more harm than good for this enterprise. 2. Engineering enterprises should pay attention to the Guanxi operation: Guanxi operation is an important mechanism for building and enhancing trust. Different methods of Guanxi operation are applied in different cooperative types. Developing friendship is more effective in long-term partnership, however, using the relational networks or affording interests are more effective in one-time cooperation. 3. Engineering enterprises should strengthen the management of psychological contract: The formation of trust in construction projects is a process of the generation and preservation of psychological contract. The breakdown of one party's psychological contract will cause anger, resentment, bitterness and other negative emotions, thereby stimulate the production of non-trust behavior. Therefore, owners and contractors need to foster appropriate information sharing mechanism to avoid the generation of expectation differences on the one hand; and they are necessary to explain their own decisions and behaviors to promote better understanding on the other.
